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Abstract
Background: Sexual habits and risky sexual behaviour strongly affect public health. Available data indicate that
sexually transmitted infections are increasing in many EU countries. Changes in the epidemiology of sexually
transmitted diseases across Europe are among other factors suggested to be driven by changes in sexual
behaviour patterns. The purpose of our study is to assess the occurrence of risky behaviour in men aged 18-45
years from the general population. Furthermore, we aim to examine factors associated with risky sexual behaviour.
Methods: A random sample of 33 000 Danish men (18-45 years) was selected from the general population. The
participants (participation-rate: 71.0%) received a self-administered questionnaire which could be returned in a
paper-based version or as a web-based questionnaire. Non-respondents were subsequently asked to participate in
a telephone interview with the same questions as in the paper- or web-based questionnaire. We defined risky
sexual behaviour as > 8 lifetime sexual partners, ≥2 new sexual partners in the past 6 months and intercourse with
a commercial sex worker.
Results: The Danish men reported having had sexual intercourse with a median of 8 female partners during their
lifetime and 9.8% of the men have had ≥2 new sexual partners in the past 6 months. Sexual intercourse with a
commercial sex worker was reported by 11.3% of the men. Furthermore, men reporting > 8 lifetime partners or ≥2
recent sex partners were more likely to have other risk taking behaviours such as early sexual debut, current
smoking and regular binge drinking. A similar pattern was seen in men who had sex with a commercial sex
worker.
Conclusions: Our results show that a high proportion of Danish men have had sexual contact with a large
number of partners, and risky sexual behaviour is closely related to other risk-taking behaviours such as smoking
and binge drinking.
Background
Available data indicate that sexually transmitted infections
(STIs) are increasing in many EU countries [1]. Changes
in the epidemiology of sexually transmitted diseases
(STDs) across Europe are among other factors suggested
to be driven by changes in sexual behaviour patterns [1].
This is supported by trends towards larger numbers of
sexual partners, concurrent partnerships [2-4], increasing
proportions of adolescents engaging in sexual intercourse
at a young age [3,5,6] and inconsistent condom use with
new partners which have been described previously [2,4].
Other determinants of sexual health and morbidity are
socio-demographic factors [7,8] and risky lifestyle factors
that co-occur with risky sexual behaviour [9-11].
The dynamics in STI incidences continue to create
demands for updated general population estimates of
variables such as rates of partner acquisition and contact
with high risk groups for STIs as e.g. sex workers.
National representative surveys on sexual behaviour have
been conducted in the late 1980s and early 1990s in
many European countries [12], also in Denmark [13].
The Nordic countries have at that time been considered
‘liberal’ in their attitudes toward sexuality, and more per-
missive in terms of sexual relationships, evident in larger
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opean countries [12]. A long term evaluation of Swedish
national sex surveys from 1989 to 2007 has recently
drawn attention to increasing prevalences of multiple
sexual partners and of casual sex without the use of a
condom in the general population [14]. Increasing trends
in a wide range of behaviours associated with increased
risk of STI transmission, including numbers of heterosex-
ual partners, concurrent partnership and payment for sex
has also been described for the period from 1990 to 2000
in British national sex surveys [2].
The purpose of our study is to assess the occurrence
of high-risk sexual behaviour in a large random sample
of Danish men aged 18-45 years from the general popu-
lation. Furthermore, we aim to examine potential asso-
ciations between socio-demographic and lifestyle factors
and risky sexual behaviour. To our knowledge, this is
one of the largest studies concerning sexual behaviour
in men from the general population.
Methods
The study was conducted between November 2006 and
June 2007. All residents of Denmark have a unique perso-
nal identification number (PIN), which contains informa-
tion on gender and date of birth. With this number, all
residents are registered in the computerized national civil
personal register (CPR), with data on vital status, migra-
tion and current address. The PIN is used universally in
the Danish society including all health registries. For scien-
tific purposes, permission to use data from the CPR might
be obtained from the Danish Data Protection Agency, pro-
vided that the information is treated in accordance with
the Danish Act on the Processing of Personal Data [15].
According to this Danish law, the study was approved by
the Danish Data Protection Agency. Using this system, we
drew a random sample of men aged 18-45 years from the
general male population with all male residents of Den-
mark 18-45 years having an equal chance of selection. All
potential participants received written information about
the study and had the opportunity to decline participation
in the study either actively through e-mail, phone or by
letter or passively, by not returning the questionnaire, men
were not explicitly asked for their consent to participate.
According to Danish law, no further ethical approval was
necessary to conduct this study. Piloting of the question-
naire was done by an initial cognitive debriefing in a few
persons to ensure that the questions were not difficult to
understand and that the way the questions were inter-
preted by the participants was identical to what was
intended from the investigators. Secondly the question-
naire was given to a larger sample of men in the age range
included in the study, and they reported back to us about
their reaction to the questions. Most of the questions have
been used before in similar studies that we have been
undertaking.
The study has been described in detail previously [16].
Briefly, 33 000 Danish men were invited to participate;
of these, 487 were ineligible because they had moved
before the initial contact, had emigrated, did not speak
Danish, had severe mental disability or had died before
contact, leaving 32 513 men as potential participants. A
total of 23 080 (71.0%) men participated in the study, as
3835 refused and 5598 did not respond to the invitation.
The response rate in relation to age was as follows:
71.9% response rate in men aged 36-45 years, 72.6% in
men aged 26-35 years and 66.5% in the youngest men
aged 18-25 years. In the present study, we excluded 12
men for whom there was a discrepancy between their
personal identification number and reported age and
658 men who did not answer questions on their sexual
debut or number of female sexual partners, leaving 22
410 men available for analysis.
All participants received a self-administered question-
naire by mail, which could be returned in a paper-based
version or as a password-protected web-based question-
naire identical to the paper-based one. Non-respondents
were subsequently contacted by phone and asked to par-
ticipate in a telephone interview with the same ques-
tions as in the paper- or web-based questionnaire. The
paper-based questionnaire was returned by 48.9% of the
participants, 16.6% responded by means of the web-
based questionnaire, and 34.5% participated in a subse-
quent telephone interview. The questionnaire included
items on socio-demographic factors, lifestyle, history of
STDs and on sexual habits.
Statistical analysis
We estimated the prevalence of reported lifetime numbers
of female sexual partners, new female sexual partners in
the past 6 months and of ever having had sexual inter-
course with a commercial sex worker according to age
with 95% confidence intervals (CIs). In order to be able to
compare with previous studies [2,17,18] the variable life-
time numbers of female sexual partners was categorized
into 1, 2-4, 5-9 and 10+ in the descriptive analyses.
In the literature, risky sexual behaviour has been
defined using a variety of variables such as “multiple”
partners during lifetime (defined in the particular popu-
lation), “multiple” partners within the last 6 or 12
months, and having paid for sex [2,14,19,20]. In the pre-
sent study, risky sexual behaviour was considered to
include ‘having had more than 8 partners’,w h i c hw a s
the median number in our study population, ‘having
had two or more new female sexual partners in the past
6m o n t h s ’ and ‘ever having had sexual intercourse with
a commercial sex worker’.
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viour, socio-demographic and lifestyle factors were
assessed for sexually active men by means of multiple
logistic regression analysis (SAS version 9.1). The measure
of association was the odds ratio (OR) with corresponding
95% CI. Mutually adjusted models, stratified by age were
used to assess the magnitude of associations between the
individual variables and risky sexual behaviour. Age was
furthermore treated as a continuous variable in the mod-
els. Adjustment for mode of response (paper-based or
web-based questionnaire or telephone interview) did not
change the mutually adjusted estimates (data not shown),
and this variable was therefore not included as a covariate
in the final regression models.
Results
Distribution of sexual habits according to age
Table 1 shows the overall and age-specific distribution of
the number of female sexual partners (lifetime and in the
past 6 months) and any sexual intercourse with a com-
mercial sex worker. A total of 4.1% of the men had never
engaged in sexual intercourse with a female partner at
t h et i m eo fe n r o l m e n ti nt h es t u d y ,r a n g i n gf r o m1 5 . 6 %
(95% CI, 14.0-17.3) of men aged 18-20 years to 1.6%
(95% CI, 1.2-1.9) of 41-45-year-old men. The lifetime
number of partners ranged from four or fewer in the first
quartile to ≥ 15 in the third quartile, with a median of
eight female sexual partners (data not shown); 42.5% of
the men reported having had sexual intercourse with 10
or more female partners during their lifetime, while 8.9%
had had sexual intercourse with only one female partner
(Table 1). The lifetime number of female sexual partners
increased with age: 50.4% (95% CI, 49.0-51.9) of men
aged 41-45 years, 40.6% (95% CI, 39.0-42.2) of men aged
26-30 years and 15.5% (95% CI, 13.9-17.2) of men aged
18-20 years reported having had 10 or more female part-
ners during their lifetime.
The majority of the men (85.6%) had no or only one
new sexual partner in the past 6 months, while 9.8%
reported having had two or more new partners in that
period. The proportion of men who had recently had two
or more new sexual partners declined with age, from
22.1% (95% CI, 20.2-23.9) among men aged 18-20 years to
4.6% (95% CI, 4.0-5.2) of men aged 41-45 years (Table 1).
Sexual intercourse with a commercial sex worker was
reported by 11.3% of the population. The prevalence of
sexual intercourse with a commercial sex worker
increased with age, from 3.2% (95% CI, 2.5-4.1) of the
youngest men (18-20 years) to 13.9% (95% CI, 12.9-14.9)
of men aged 41-45 years.
Factors associated with risky sexual behaviour
Table 2 shows the results of the logistic regression ana-
lysis of the association between reporting more than
eight female sexual partners during lifetime and two or
more new female sexual partners in the past 6 months
with selected socio-demographic and lifestyle factors.
Overall, men reporting > 8 partners during lifetime were
more likely to be older (ORadj = 1.08; 95% CI, 1.07-1.08
per year older), single (ORadj = 1.29; 95% CI, 1.20-1.39),
have a high educational level (ORadj = 1.20; 95% CI,
1.10-1.32) and to live in the capital area (ORadj = 2.20;
95% CI, 2.00-2.41). With regard to lifestyle factors, we
observed an increased likelihood of having had > 8 sex
partners among current smokers (ORadj = 2.00; 95% CI,
1.87-2.14) and with increasing frequency of binge drink-
ing (≥ 4/month; ORadj = 2.69; 95% CI, 2.35-3.07). Men
who started sexual activity at a young age, defined as ≤
14 years, were also more likely to report > 8 sexual part-
ners (ORadj = 4.26; 95% CI, 3.86-4.72). In the age-strati-
fied analyses associations between education and having
had > 8 partners or residency and reporting > 8 partners
were stronger in the older age groups than in youngest
men. No major differences were seen between age
groups in lifestyle factors (Table 2).
We observed that overall, participants reporting two or
more new recent partners were more likely to be single
(ORadj = 20.34; 95% CI, 17.44-23.72) and to live in the
capital area (ORadj = 1.44; 95% CI, 1.25-1.66) (Table 3).
Current smoking (ORadj = 1.21; 95% CI, 1.08-1.36) and
regular binge drinking (ORadj = 3.23; 95% CI, 2.52-4.14)
were also associated with an increased risk of having had
two or more new sexual partners within the past 6
months. In contrast, we found no association with educa-
tional level. As observed for the lifetime number of part-
ners, men who reported having had ≥ 2 new recent
sexual partners were more likely to have had an early
sexual debut (ORadj = 2.25; 95% CI, 1.96-2.58). The esti-
mates stratified by age pointed generally in the same
direction. However, current smoking was only signifi-
cantly associated with having had ≥ 2 recent partners in
the youngest age group, 18-25 years (ORadj =1 . 4 0 ;9 5 %
CI, 1.18-1.65) (Table 3), and the strongest association
with marital status was observed in the oldest men
(ORadj = 26.73; 95% CI, 20.59-34.70).
The associations with having had sexual intercourse
with a commercial sex worker are shown in Table 4. The
risk for reporting having had sexual intercourse with a
commercial sex worker increased with age (ORadj =1 . 0 5 ;
95% CI, 1.04-1.05 per year older). Being single and living
in the capital area also increased the likelihood of such
sexual contact, as did current smoking (ORadj = 1.28; 95%
CI, 1.16-1.42) in the overall analysis. We also observed sig-
nificant associations with early age at first intercourse
(ORadj = 1.19; 95% CI, 1.06-1.34), multiple sexual partners
during lifetime (ORadj = 12.81; 95% CI, 8.50-19.31 for ≥ 10
vs. 1 sexual partner) and multiple new recent sexual part-
ners (ORadj = 1.88; 95% CI, 1.62-2.18 for ≥ 2v s .0n e w
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Page 3 of 9Table 1 Distribution of sexual habits in the study population according to age at enrolment into the study
Age at entry in the study (years)
Sexual habits Total 18-20
(n = 1,958)
21-25
(n = 2,867)
26-30
(n = 3,469)
31-35
(n = 4,430)
36-40
(n = 4,905)
41-45
(n = 4,781)
N % % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total 22,410 100 8.7 (8.4-9.1) 12.8 (12.4-13.3) 15.5 (15.0-16.0) 19.8 (19.3-20.3) 21.9 (21.4-22.4) 21.3 (20.8-21.9)
No sexual intercourse with a female partner 916 4.1 15.6 (14.0-17.3) 7.6 (6.7-8.7) 3.5 (2.9-4.1) 2.4 (1.9-2.8) 1.9 (1.6-2.3) 1.6 (1.2-1.9)
Lifetime number of female sexual partners
1 2,000 8.9 14.8 (13.3-16.5) 10.3 (9.2-11.5) 8.3 (7.4-9.3) 8.5 (7.7-9.4) 7.7 (7.0-8.5) 7.7 (7.0-8.5)
2-4 4,670 20.8 32.6 (30.6-34.8) 24.3 (22.8-25.9) 21.8 (20.4-23.2) 18.0 (16.9-19.2) 18.9 (17.8-20.0) 17.9 (16.8-19.0)
5-9 5,292 23.6 21.5 (19.7-23.4) 26.1 (24.5-27.7) 25.9 (24.4-27.4) 23.4 (22.1-24.6) 22.9 (21.7-24.1) 22.4 (21.2-23.6)
≥ 10 9,532 42.5 15.5 (13.9-17.2) 31.7 (30.0-33.4) 40.6 (39.0-42.2) 47.7 (46.3-49.2) 48.7 (47.3-50.1) 50.4 (49.0-51.9)
Number of new female sexual partners in the past 6 months
0-1 19,172 85.6 62.1 (59.9-64.3) 70.4 (68.7-72.1) 84.6 (83.4-85.8) 90.5 (89.6-91.4) 92.7 (92.0-93.5) 93.0 (92.2-93.7)
≥ 2 2,186 9.8 22.1 (20.2-23.9) 21.5 (19.9-23.0) 11.3 (10.3-12.4) 6.6 (5.9-7.4) 4.8 (4.2-5.4) 4.6 (4.0-5.2)
Sex with a commercial sex worker
Never 18,889 84.3 81.2 (79.4-82.9) 84.4 (83.1-85.8) 84.9 (83.7-86.1) 84.1 (83.0-85.2) 85.2 (84.2-86.2) 84.3 (83.2-85.3)
Ever 2,524 11.3 3.2 (2.5-4.1) 7.4 (6.5-8.5) 11.1 (10.1-12.2) 13.3 (12.3-14.4) 12.4 (11.5-13.4) 13.9 (12.9-14.9)
Because of missing values, the numbers might not add up to the total
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9partners). In contrast, no strong overall association was
seen between having paid for sex and binge drinking fre-
quency. The age-stratified estimates were largely following
the same pattern across age groups. The association with
educational level showed a pattern of a decreasing risk
with increasing level of education, and the association
with lifetime number of partners was largely driven by
men in the oldest age group (men 36-45 years: ORadj =
22.19; 95% CI, 9.87-49.87 for ≥ 10 vs. 1 sexual partner).
Discussion
In this large population-based study of more than 22 000
Danish men aged 18-45 years, we found that more than
40% of the study population had had sexual intercourse
with 10 or more female partners, with a median lifetime
number of 8 sexual partners and nearly 10% reported
having had two or more new sexual partners in the past
6 months. Other key findings include the close associa-
tion between risky sexual behaviours and other risk-tak-
ing behaviours, such as current smoking and regular
binge drinking.
The highest proportions of men with 10 or more part-
ners during lifetime are amongst the oldest age group in
our study. This increasing trend in numbers of partners
during lifetime in successive birth cohorts has also been
seen in a previous Nordic study [17] but contrasting
Table 2 Associations between > 8 female sex partners during lifetime and selected socio-demographic, lifestyle and
sexual behaviour variables among sexually active men stratified by age (n = 21,494)
> 8 female sex partners during lifetime
All ages 18-25 years 26-35 years 36-45 years
ORadj (95% CI) ORadj (95% CI) ORadj (95% CI) ORadj (95% CI)
Age at enrolment (years)
Linear (per year) 1.08 (1.07-1.08) 1.35 (1.30-1.40) 1.10 (1.08-1.12) 1.02 (1.00-1.03)
Marital status
Married or cohabiting 1 1 1 1
Single 1.29 (1.20-1.39) 1.71 (1.43-2.04) 1.43 (1.27-1.60) 1.52 (1.35-1.71)
Educational level
≤ 9 years 1 1 1 1
10-11 years 1.18 (1.08-1.29) 1.11 (0.89-1.39) 1.05 (0.89-1.25) 1.15 (1.03-1.30)
≥ 12 years 1.20 (1.10-1.32) 0.81 (0.65-1.02) 1.12 (0.94-1.33) 1.28 (1.12-1.45)
Area of residence
Capital area 2.20 (2.00-2.41) 1.27 (1.02-1.59) 1.97 (1.72-2.26) 2.51 (2.11-2.98)
Capital suburbs 1.27 (1.15-1.41) 1.11 (0.87-1.41) 1.23 (1.02-1.49) 1.38 (1.20-1.59)
Large provincial cities 1.34 (1.23-1.46) 1.00 (0.82-1.22) 1.38 (1.21-1.59) 1.31 (1.15-1.50)
Rural areas 1 1 1 1
Smoking
Never 1 1 1 1
Former 1.56 (1.44-1.70) 1.57 (1.19-2.06) 1.52 (1.32-1.75) 1.56 (1.39-1.74)
Current 2.00 (1.87-2.14) 1.81 (1.54-2.11) 2.23 (1.99-2.50) 1.83 (1.66-2.03)
Alcohol consumption
Never binge drinking 1 1 1 1
Never drinking 0.77 (0.52-1.15) 1.29 (0.59-2.85) 0.49 (0.21-1.12) 0.69 (0.39-1.23)
Binge drinking < 1/month 1.43 (1.28-1.59) 0.95 (0.63-1.45) 1.81 (1.48-2.21) 1.26 (1.10-1.45)
Binge drinking 1-3/month 2.19 (1.96-2.45) 1.54 (1.05-2.26) 2.92 (2.39-3.58) 2.05 (1.77-2.37)
Binge drinking ≥ 4/month 2.69 (2.35-3.07) 2.67 (1.80-3.96) 4.16 (3.24-5.34) 2.30 (1.88-2.81)
Age at first intercourse with a female partner (years)
≥ 1 5 1111
≤ 14 4.26 (3.86-4.72) 5.60 (4.61-6.81) 4.05 (3.42-4.79) 4.49 (3.76-5.36)
All ORs are mutually adjusted for all variables in the table and for age as a continuous variable
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1989 by Melbye and Biggar [13]. The authors showed
highest numbers of recent and sexual partners during
lifetime among the 30-34 year old men. They relate
their findings to the liberalization of sexual attitudes
that had an impact on the generation becoming sexually
active in the 1970s. In our study population of men
born between 1961 and 1988, a general liberal attitude
towards sexuality had been established and might
explain the linear increasing trend that we observed in
numbers of partners during lifetime. In addition, the
older birth cohorts also had a longer time to accrue new
sexual partners.
Slightly lower median and total numbers of partners
during lifetime and of recent partners have been
described in two other recent nationwide sex surveys in
Europe [2,18]. Considering large numbers of partners as
risk factor for negative sexual health outcomes, Danish
men seem to place themselves as well as their respective
partners at comparably high risks for e.g. STDs.
In our study population, a total of 11.3% of the men
had ever had sex with a commercial sex worker. This is
in line with a recent study from Norway reporting that
12.9% of Norwegian men had paid for sex [19]. The pre-
valence of having sex with a commercial sex worker
seems to have been rather stable in the last 10-15 years
Table 3 Associations between ≥ 2 new female sexual partners in the past 6 months and selected socio-demographic,
lifestyle and sexual behaviour variables among sexually active men stratified by age (n = 21,494)
≥ 2 new female sexual partners in the past 6 months
All ages 18-25 years 26-35 years 36-45 years
ORadj (95% CI) ORadj (95% CI) ORadj (95% CI) ORadj (95% CI)
Age at enrolment (years)
Linear (per year) 0.99 (0.98-0.99) 1.05 (1.02-1.10) 0.97 (0.94-1.00) 0.98 (0.95-1.02)
Marital status
Married or cohabiting 1 1 1 1
Single 20.34 (17.44-23.72) 11.89 (8.79-16.09) 23.20 (18.21-29.57) 26.73 (20.59-34.70)
Educational level
≤ 9 years 1 1 1 1
10-11 years 1.14 (0.98-1.33) 1.07 (0.84-1.36) 1.08 (0.79-1.46) 1.22 (0.91-1.63)
≥ 12 years 0.99 (0.84-1.16) 0.85 (0.67-1.07) 0.94 (0.68-1.29) 1.28 (0.93-1.76)
Area of residence
Capital area 1.44 (1.25-1.66) 1.41 (1.11-1.79) 1.04 (0.83-1.32) 1.65 (1.23-2.21)
Capital suburbs 1.09 (0.91-1.30) 1.14 (0.89-1.47) 0.86 (0.59-1.25) 1.25 (0.89-1.77)
Large provincial cities 1.16 (1.00-1.33) 1.18 (0.96-1.45) 0.95 (0.74-1.22) 1.06 (0.76-1.49)
Rural areas 1 1 1 1
Smoking
Never 1 1 1 1
Former 0.91 (0.76-1.09) 1.19 (0.87-1.61) 0.80 (0.59-1.10) 0.72 (0.52-0.99)
Current 1.21 (1.08-1.36) 1.40 (1.18-1.65) 1.11 (0.91-1.36) 0.92 (0.72-1.16)
Alcohol consumption
Never binge drinking 1 1 1 1
Never drinking 0.81 (0.41-1.60) 0.92 (0.38-2.25) 0.25 (0.03-1.97) 0.79 (0.18-3.61)
Binge drinking < 1/month 1.06 (0.83-1.37) 0.76 (0.47-1.24) 1.19 (0.75-1.90) 1.21 (0.81-1.79)
Binge drinking 1-3/month 2.12 (1.67-2.69) 1.48 (0.96-2.27) 2.63 (1.69-4.11) 2.49 (1.69-3.68)
Binge drinking ≥ 4/month 3.23 (2.52-4.14) 2.57 (1.67-3.96) 4.65 (2.90-7.45) 2.46 (1.58-3.82)
Age at first intercourse with a female partner (years)
≥ 1 5 11 11
≤ 14 2.25 (1.96-2.58) 2.35 (1.91-2.88) 1.99 (1.53-2.60) 2.46 (1.86-3.26)
All ORs are mutually adjusted for all variables in the table and for age as a continuous variable
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Page 6 of 9Table 4 Associations between ever having had sexual intercourse with a commercial sex worker and selected socio-
demographic, lifestyle and sexual behaviour variables among sexually active men stratified by age (n = 21,494)
Sexual intercourse with a commercial sex worker
All ages 18-25 years 26-35 years 36-45 years
ORadj (95% CI) ORadj (95% CI) ORadj (95% CI) ORadj (95% CI)
Age at enrolment (years)
Linear (per year) 1.05 (1.04-1.05) 1.21 (1.13-1.30) 1.05 (1.02-1.07) 1.00 (0.98-1.03)
Marital status
Married or cohabiting 1 1 1 1
Single 1.60 (1.43-1.80) 2.32 (1.59-3.38) 1.47 (1.22-1.76) 1.76 (1.49-2.08)
Educational level
≤ 9 years 1 1 1 1
10-11 years 0.99 (0.87-1.12) 0.84 (0.58-1.22) 0.95 (0.76-1.20) 0.95 (0.80-1.13)
≥ 12 years 0.85 (0.74-0.97) 0.71 (0.49-1.03) 0.76 (0.60-0.97) 0.89 (0.73-1.07)
Area of residence
Capital area 1.32 (1.16-1.50) 1.33 (0.92-1.92) 1.06 (0.87-1.28) 1.40 (1.15-1.71)
Capital suburbs 1.19 (1.02-1.38) 1.51 (1.01-2.25) 1.33 (1.03-1.73) 1.10 (0.89-1.35)
Large provincial cities 1.05 (0.93-1.20) 0.91 (0.63-1.31) 1.09 (0.89-1.33) 0.99 (0.81-1.21)
Rural areas 1 1 1 1
Smoking
Never 1 1 1 1
Former 1.07 (0.94-1.21) 2.10 (1.35-3.26) 1.11 (0.90-1.37) 0.96 (0.81-1.14)
Current 1.28 (1.16-1.42) 1.70 (1.27-2.27) 1.23 (1.04-1.44) 1.22 (1.06-1.42)
Alcohol consumption
Never binge drinking 1 1 1 1
Never drinking 0.78 (0.39-1.54) 1.33 (0.32-5.51) 0.98 (0.33-2.93) 0.48 (0.14-1.61)
Binge drinking < 1/month 0.94 (0.80-1.12) 1.63 (0.73-3.62) 0.81 (0.61-1.10) 0.91 (0.73-1.12)
Binge drinking 1-3/month 0.95 (0.80-1.12) 1.16 (0.54-2.46) 0.89 (0.66-1.19) 0.91 (0.72-1.13)
Binge drinking ≥ 4/month 1.15 (0.95-1.40) 1.41 (0.66-3.02) 1.03 (0.73-1.44) 1.56 (1.20-2.02)
Age at first intercourse with a female partner (years)
≥ 1 5 11 11
≤ 14 1.19 (1.06-1.34) 1.31 (0.95-1.80) 1.12 (0.93-1.36) 1.28 (1.08-1.53)
Lifetime number of sexual partners
11 1 1 1
2-4 2.55 (1.65-3.93) 0.82 (0.39-1.73) 3.23 (1.54-6.79) 4.54 (1.96-10.50)
5-9 5.18 (3.41-7.86) 1.81 (0.90-3.68) 6.78 (3.31-13.91) 8.08 (3.56-18.37)
≥ 10 12.81 (8.50-19.31) 3.57 (1.75-7.29) 14.52 (7.14-29.53) 22.19 (9.87-49.87)
Number of new sex partners in past 6 months
01 1 1 1
1 1.36 (1.21-1.53) 1.62 (1.13-2.31) 1.31 (1.09-1.58) 1.34 (1.13-1.60)
≥ 2 1.88 (1.62-2.18) 1.54 (1.04-2.27) 2.05 (1.61-2.60) 2.63 (2.07-3.34)
All ORs are mutually adjusted for all variables in the table and for age as a continuous variable
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1989 of 1,466 men aged 18-59 years [13]. In contrast,
British national surveys reported a 2-fold increase from
1990 to 2000 [2,21]. Other recent European general
population based studies on the prevalence of ever hav-
ing paid for sex in men aged 18-49 years range from
substantially lower (4.4% in Slovenia) to substantially
higher prevalence (25.4% in Spain), compared with our
results [18,22].
We found that in our male study population, > 8 sexual
partners, ≥ 2 recent new sexual partners and sexual con-
tact with a commercial sex worker, which we considered
as risky sexual behaviour, is strongly associated with
other risk-taking behaviours, such as current smoking
and regular binge drinking. This association is evident in
all age groups. Our findings in men from the general
population support other studies that relied on selected
study samples such as high school students where risky
sexual behaviour increased e.g. with substance use
[10,23,24]. Furthermore, we find sexual risk behaviour to
be associated with early age at first intercourse. The asso-
ciation between risky sexual behaviour and other risk
taking behaviours observed in our study as well as in
other studies, supports the occurrence of a clustering of
risk taking behaviours [25].
The major strengths of this study include the high
response rate and the large study population that covers
a broad age spectrum in men. A response rate of more
than 70% among men has rarely been achieved in general
population samples. The high response rate reduces the
risk for selection bias and makes our results potentially
more generalizable to the male Danish population of the
same age groups. The large number of participants
implies stable estimates and statistical power. A potential
limitation includes bias introduced by selective participa-
tion as it has been suggested that participants in national
sexuality surveys might have a higher socioeconomic sta-
tus and might be better educated than non-participants
[26]. Comparing socio-demographic data from the pre-
sent study to the statistical database “Statistics Denmark”,
which contains detailed statistical information on the
Danish population demonstrates a similar distribution of
the variables age, level of schooling and marital status
[27]. The questionnaire only addressed heterosexual
behaviour; our results can therefore not necessarily be
extrapolated to men who have sex with men (MSM). It is
estimated that MSM in Denmark constitute 2.5% of the
adult male population [28]. Inherent limitations of sur-
veys on sensitive topics might also have affected our
results. A major concern in studies on sexual behaviour
is validity of the collected information. People with stig-
matised or risky behaviours may be more likely not to
participate in the study or under-report risky behaviour
[29] however, this bias probably does not seriously
compromise population estimates [30]. A generally lib-
eral attitude towards sex in Denmark might furthermore
reduce this source of bias. We also attempted to reduce
bias and strengthen the validity of the responses by
phrasing the questions in our survey in a non-judgemen-
tal and formal way, by removing all individual identifiable
information from the questionnaires (i.e. they were only
marked with a random study number), and by using
password protected log-in for the web-based question-
naire to assure confidentiality.
Conclusions
In conclusion, our results show that a high proportion of
Danish men have sexual contacts with a large number of
partners. Our results underscore the importance of effec-
tively targeting both younger and older individuals to
reappraise risk perception and promote healthy sexual
behavior. Scientific research and continuous monitoring
of behavioural changes will advance our understanding
on the effectiveness and impact of population based pre-
vention programmes. We have also shown that risky sex-
ual behaviour is closely related to other risk-taking
behaviours, such as smoking and binge drinking. This
accumulation of risky behaviours indicates the need for a
wider perception of risk taking behaviour in prevention
programs concerning men’s health.
Acknowledgements
The study was funded by Merck & Co. Inc. The study sponsors did not have
any role in the design of the study, the collection, analysis, or interpretation
of the data, the writing of the manuscript or the decision to submit the
manuscript for publication.
Author details
1Department of Viruses, Hormones and Cancer, Institute of Cancer
Epidemiology, Danish Cancer Society, DK-2100 Copenhagen, Denmark.
2Merck Research Laboratories, North Wales, Pennsylvania, USA.
3Department
of Obstetrics and Gynaecology, Rigshospitalet, University of Copenhagen,
Denmark.
Authors’ contributions
NB carried out the statistical analyses, interpreted the data, drafted and
finalized the manuscript. AN has been involved in drafting the manuscript
and revising it critically for important intellectual content. KLL has been
involved in revising the manuscript critically for important intellectual
content. CM has made substantial contributions to conception, design and
collection of data and has been involved in revising the manuscript critically
for important intellectual content. SKK was leading the conception, design,
and collection of data. She interpreted the data and has been involved in
drafting the manuscript and revising it critically for important intellectual
content and has given final approval of the version to be published.
All authors read and approved the final manuscript.
Competing interests
NB and AN declare that they have no competing interests. KLL is a current
employee of Merck & Co. Inc. CM has received support for travel and
conference participation from Merck & Co. Inc. SKK has received travel and
institutional research grants from Merck & Co. Inc. and Sanofi Pasteur MSD.
Received: 2 August 2011 Accepted: 5 October 2011
Published: 5 October 2011
Buttmann et al. BMC Public Health 2011, 11:764
http://www.biomedcentral.com/1471-2458/11/764
Page 8 of 9References
1. Fenton KA, Lowndes CM: Recent trends in the epidemiology of sexually
transmitted infections in the European Union. Sex Transm Infect 2004,
80:255-263.
2. Johnson AM, Mercer CH, Erens B, Copas AJ, McManus S, Wellings K,
Fenton KA, Korovessis C, Macdowall W, Nanchahal K, Purdon S, Field J:
Sexual behaviour in Britain: partnerships, practices, and HIV risk
behaviours. Lancet 2001, 358:1835-1842.
3. Wellings K, Collumbien M, Slaymaker E, Singh S, Hodges Z, Patel D, Bajos N:
Sexual behaviour in context: a global perspective. Lancet 2006,
368:1706-1728.
4. Herlitz CA, Forsberg M: Sexual behaviour and risk assessment in different
age cohorts in the general population of Sweden (1989-2007). Scand J
Public Health 2010, 38:32-39.
5. Kangas I, Andersen B, McGarrigle CA, OStergaard L: A comparison of
sexual behaviour and attitudes of healthy adolescents in a Danish high
school in 1982, 1996, and 2001. Popul Health Metr 2004, 2:5.
6. Nielsen L: Ung2006. 15-24-åriges seksualitet - viden, holdninger og
adfærd. Copenhagen, Denmark, Sundhedsstyrelsen; 2007, Ref Type: Report.
7. Dean HD, Fenton KA: Addressing social determinants of health in the
prevention and control of HIV/AIDS, viral hepatitis, sexually transmitted
infections, and tuberculosis. Public Health Rep 2010, 125(Suppl 4):1-5.
8. Nikula M, Gissler M, Jormanainen V, Laanpere M, Kunnas H, Haavio-
Mannila E: The socio-demographic patterning of sexual risk behaviour: a
survey of young men in Finland and Estonia. BMC Public Health 2009,
9:256.
9. Hansen BT, Kjaer SK, Munk C, Tryggvadottir L, Sparen P, Hagerup-Jenssen M,
Liaw KL, Nygård M: Early smoking initiation, sexual behavior and
reproductive health - a large population-based study of Nordic women.
Prev Med 2010, 51:68-72.
10. Lowry R, Holtzman D, Truman BI, Kann L, Collins JL, Kolbe LJ: Substance
use and HIV-related sexual behaviors among US high school students:
are they related? Am J Public Health 1994, 84:1116-1120.
11. Shrier L, Emans J, Woods E, DuRant R: The association of sexual risk
behaviors and problem drug behaviors in high school students. Journal
of Adolescent Health 2010, 20:377-383.
12. Leridon H, Zessen V, Hubert M: The Europeans and their sexual partners.
In Sexual behaviour and HIV/AIDS in Europe. Edited by: Hubert M, Bajos N,
Sandfort T. London: University College London Press; 1998:165-196.
13. Melbye M, Biggar RJ: Interactions between persons at risk for AIDS and
the general population in Denmark. Am J Epidemiol 1992, 135:593-602.
14. Herlitz C: Sexual risk-taking in the general population of Sweden (1989-
2007). Sex Health 2009, 6:272-280.
15. Central Office of Civil Registration: Danish Act on the Civil Registration
System: Part 9. 2001 [http://www.cpr.dk/cpr/site.aspx?
p=194&ArticleID=4326], Ref Type: Electronic Citation.
16. Nielsen A, Munk C, Liaw KL, Kjaer SK: Awareness of human papillomavirus
in 23 000 Danish men from the general male population. Eur J Cancer
Prev 2009, 18:236-239.
17. Jaeger AB, Gramkow A, Sorensen P, Melbye M, Adami HO, Glimelius B,
Frisch M: Correlates of heterosexual behavior among 23-87 year olds in
Denmark and Sweden, 1992-1998. Arch Sex Behav 2000, 29:91-106.
18. Klavs I, Rodrigues LC, Wellings K, Weiss HA, Hayes R: Sexual behaviour and
HIV/sexually transmitted infection risk behaviours in the general
population of Slovenia, a low HIV prevalence country in central Europe.
Sex Transm Infect 2009, 85:132-138.
19. Schei B, Stigum H: A study of men who pay for sex, based on the
Norwegian national sex surveys. Scand J Public Health 2010, 38:135-140.
20. Agardh A, Cantor-Graae E, Ostergren PO: Youth, Sexual Risk-Taking
Behavior, and Mental Health: a Study of University Students in Uganda.
Int J Behav Med 2011.
21. Ward H, Mercer CH, Wellings K, Fenton K, Erens B, Copas A, Johnson AM:
Who pays for sex? An analysis of the increasing prevalence of female
commercial sex contacts among men in Britain. Sex Transm Infect 2005,
81:467-471.
22. Belza MJ, de la FL, Suarez M, Vallejo F, Garcia M, Lopez M, Barrio G, Bolea A,
Health And Sexual Behaviour Survey Group: Men who pay for sex in Spain
and condom use: prevalence and correlates in a representative sample
of the general population. Sex Transm Infect 2008, 84:207-211.
23. Jessor R, Jessor S: Personality and problem behavior. In Problem behavior
and psychosocial development. A longitudinal study of youth. Edited by:
Jessor R, Jessor S. New York: Academic Press; 1977:95-111.
24. Parkes A, Wight D, Henderson M, Hart G: Explaining associations between
adolescent substance use and condom use. J Adolesc Health 2007,
40:180-18.
25. Donovan JE, Jessor R: Structure of problem behavior in adolescence and
young adulthood. Journal of Consulting and Clinical Psychology 1985,
53:890-904.
26. Bogaert AF: Volunteer bias in human sexuality research: evidence for
both sexuality and personality differences in males. Arch Sex Behav 1996,
25:125-140.
27. Hargreave M, Nielsen A, Munk C, Kjaer SK: Continuous regular use of mild
analgesics in Denmark. Ugeskr Laeger 2010, 172:2295-2302.
28. Cowan SA, Smith E: Incidence of HIV/AIDS in Denmark, 1990-2005. Ugeskr
Laeger 2006, 168:2247-2252.
29. Purdie DM, Dunne MP, Boyle FM, Cook MD, Najman JM: Health and
demographic characteristics of respondents in an Australian national
sexuality survey: comparison with population norms. J Epidemiol
Community Health 2002, 56:748-753.
30. Dunne MP, Martin NG, Bailey JM, Heath AC, Bucholz KK, Madden PA,
Statham DJ: Participation bias in a sexuality survey: psychological and
behavioural characteristics of responders and non-responders. Int J
Epidemiol 1997, 26:844-854.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/11/764/prepub
doi:10.1186/1471-2458-11-764
Cite this article as: Buttmann et al.: Sexual risk taking behaviour:
prevalence and associated factors. A population-based study of 22 000
Danish men. BMC Public Health 2011 11:764.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Buttmann et al. BMC Public Health 2011, 11:764
http://www.biomedcentral.com/1471-2458/11/764
Page 9 of 9